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Formation	and	Evolution	of	Planetary	Crusts

The	Moon	is	a	Laboratory	for	the	Study	of	
Primary	and	Secondary	Crusts	in	Early	Planetary	History.

S.	R.	Taylor



Lunar	Rock	Types
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Secondary	Crust:	
Lunar	Maria	and	Cryptomaria

(Head	and	Wilson,	2017)	(Whitten	and	Head,	2015a,b)
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-Does	the	Moon	have	Tertiary	Crust (reworked	primary/secondary)?		

Crustal	Formation	and	Evolution:	Primary,	Secondary,	Tertiary

Gruithuisen	Domes	- Felsic



Global	Distribution	of	Red	Spots

(Hagerty,	2014)



(Ivanov et	al.,	2016)



(Ivanov et	al.,	2016)



(Ivanov et	al.,	2016)



(Ivanov et	al.,	2016)



(Head	and	McCord,	1978)



(Wilson	and	Head,	2003)

Yield	strength	105 Pa,	plastic	viscosity	109 Pa	s,	
effusion	 rates	~50	m3/s,	emplacement	decades.



Ages	of	the	Gruithuisen Domes

(Ivanov et	al.,	2016)



Lunar	Crustal	and	Magmatic	History

(Head	and	Wilson,	2017)



Global	Distribution	of	Red	Spots

(Hagerty et	al.,	2006)	(Hagerty,	2014) Enhanced	Thorium	Anomalies.



LRO	DIVINER	DATA	

(Glotch et	al.,	2010)

Quartz,
Silica-Rich	Glass	

or	
Alkali	Feldspar.

Petrogenesis:
1)	Silicate	Liquid	Immiscibility.

2)	Basaltic	Underplating,
3)	Fractional	crystallization.
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Lunar	Crustal	and	Magmatic	History

(Head	and	Wilson,	2017)



Early	Attempts	at	Red	Spot	Sample	Return

Luna	
Sample	Return	

Missions



Lunar	Science	for	Landed	Missions	Workshop

• Short-Term	Reconnaissance/Surface	Science	
Experiments:

• Long-Term	Monitoring	(days/years):

• Regional	Roving	Experiments:

• Sample	Return:



Go	Gruithuisen!!




